Key indicators: single-crystal X-ray study; T = 90 K; mean (C-C) = 0.003 Å; R factor = 0.035; wR factor = 0.090; data-to-parameter ratio = 9.3. Refinement R[F 2 > 2(F 2 )] = 0.035 wR(F 2 ) = 0.090 S = 1.04 2554 reflections 274 parameters 1 restraint H-atom parameters constrained Á max = 0.17 e Å À3 Á min = À0.19 e Å À3
The crystal structure of the title compound, C 25 H 27 NO 4 , shows the presence of a double bond with Z geometry which connects the quinuclidin-3-one ring and the trimethoxyresveratrol moiety. The dihedral angle between the two benzene rings in the stilbene skeleton is 32.80 (8) .
Related literature
For related biological activity literature, see: Aggarwal et al. (2004) ; Pettit et al. (1995) . For related structure-activity studies, see: Cushman et al. (1991) . For related pharmacokinetic and pharmacodynamic studies, see: Jeandet et al. (1979) ; Trela et al. (1996) . 
Comment
Resveratrol (trans-3,4′,5-trihydroxystilbene) is a phytochemical which is found in more than 70 plant species. This phytolaxine was proven to have diverse biological beneficial activities with no adverse effects in animal models (Aggarwal et al. 2004 , Pettit et al. 1995 . Resveratrol was also reported to be a potential cancer chemotherapeutic agent based on its striking inhibitory effects on cellular events associated with cancer initiation, promotion, and progression (Cushman et al. 1991) . Unfortunately, resveratrol cannot be used as a drug because of its chemical and metabolic instability (Jeandet et al. 1979 , Trela et al. 1996 . trans-3,4′,5-trimethoxystilbene, an analog of resveratrol, was found to have greater chemical and metabolic stability with improved anticancer activity. Based on several SAR studies on trimethoxyresveratrol analogues we have designed and synthesized a series of novel trimethoxy resveratrol analogues that are expected to function as potent cytotoxic agents against breast and lung cancer cells. The X-ray analysis of the titled compound was performed to determine the geometry (i.e. E versus Z) of the double bond connecting the quinuclidin-3one ring and the trimethoxyresveratrol moiety, and to obtain detailed information on the structural conformation of the molecule that may be useful in structure-activity relationship (SAR) analysis. The title compound was synthesized in two steps. In step one, the formylation of trans-3,4′,5-trimethoxystilbene was achieved with a slight excess of phosphorous oxychloride in dimethylformamide at 0 °C to yield trans-2-formyl-3,4′,5-trimethoxystilbene. In step two, a mixture of trans-2-formyl-3, 4′, 5-trimethoxystilbene and quinuclidin-3-one were refluxed in ethanol in the presence of 10% NaOH to yield the title compound, (Z)-2-(2,4-dimethoxy-6-((E)-4-methoxystyryl) benzylidene)quinuclidin-3-one in 40% yield.
The X-ray analysis studies revealed that the double bond connecting the quinuclidin-3-one ring and the trimethoxyresveratrol moiety had the Z geometry. The dihederal angle between the two phenyl rings in the stilbene skeletone is 32.80 (8)°. The crystal packing is stabilized by van der Waals forces with no intermolecular hydrogen bonding interactions.
Experimental
A mixture of trans-2-formyl-3,4′,5-trimethoxystilbene (150 mg, 1 mmol), quinuclidin-3-one (89.44 mg, 1.1 mmol), 10%
NaOH and ethanol (10 ml) was refluxed for 5 hrs and completion of reaction was monitored by TLC. The resulting reaction mixture was concentrated to remove ethanol and extracted into ethyl acetate; the ethyl acetate extract washed with water to remove residual NaOH. The organic layer was then dried over anhydrous magnesium sulfate, filtered, and the solvent evaporated to afford the crude product. Purification was achieved by flash silica gel chromatography eluting 7, 55.9, 97.9, 101.6, 114.3, 123.9, 125.4, 127.9, 128.0, 129.8, 130.2, 138.4, 158.8, 159.5, 160.9 . M.p: 178-180 °C.
Refinement
H atoms were found in difference Fourier maps and subsequently placed in idealized positions with constrained distances of 0.98 Å (RCH 3 ), 0.99 Å (R 2 CH 2 ), 1.00 Å (R 3 CH), 0.95 Å (C Ar H), and with U iso (H) values set to either 1.2U eq or 1.5U eq (RCH 3 ) of the attached atom.Since this is a light atom structure determined with Mo Kα radiation, there is no anomalous signal with which to refine a meaningful Flack parameter. For this reason, Friedel pairs were merged for the final rounds of refinement. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Computing details

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C1 0.38605 (5) C3 0.0211 (9) 0.0230 (9) 0.0184 (10) 0.0023 (7) 0.0002 (8) −0.0020 (8) C4 0.0218 (9) 0.0199 (9) 0.0222 (10) −0.0010 (7) −0.0013 (8) −0.0037 (8) O5 0.0195 (6) 0.0257 (7) 0.0367 (9) −0.0073 (6) 0.0054 (6) −0.0102 (7) C5 0.0186 (8) 0.0233 (9) 0.0210 (10) −0.0021 (7) −0.0002 (8) −0.0020 (8) C6 0.0197 (9) 0.0202 (9) 0.0185 (9) −0.0008 (7) −0.0008 (7) −0.0007 (8) C7
0.0184 (8) 0.0192 (9) 0.0247 (10) −0.0001 (7) −0.0029 (8) −0.0018 (9) C8 0.0169 (8) 0.0207 (9) 0.0261 (10) 0.0024 (7 (9) 0.0174 (9) −0.0023 (7) 0.0019 (7) −0.0007 (8) C19 0.0196 (8) 0.0226 (10) 0.0199 (10) −0.0015 (7) −0.0019 (7) 0.0003 (8) C20 0.0202 (8) 0.0198 (9) 0.0221 (10) 0.0020 (7) 0.0003 (8) −0.0011 (8) O21 0.0209 (6) 0.0221 (7) 0.0342 (8) −0.0006 (5) −0.0030 (6) −0.0099 (7) C21 0.0216 (9) 0.0193 (9) 0.0193 (9) −0.0041 (7) −0.0008 (8) −0.0027 (8) C22 0.0173 (8) 0.0241 (9) 0.0230 (10) −0.0013 (7) −0.0013 (8) 0.0001 (9) C23 0.0192 (8) 0.0203 (9) 0.0220 (9) 0.0008 (7) 0.0015 (8 
